concentration species characteristics of mixed convection numerically analyzed on a permeable vertical plate embedded in a saturated porous medium under the influence of both thermal and concentration diffusion studied [17] . The effects of chemical reaction on an unsteady MHD free convection flow past an infinite vertical porous plate with constant suction are studied [18] .The effects of chemical reaction on an unsteady MHD flow past a semi-infinite vertical porous plate with viscous dissipation has been analyzed numerically [19] .The effect of radiation on unsteady MHD natural convective flow on a vertical porous plate embedded in a porous medium is studied [20] .
From literature reviews it can be observed that in a very few papers the free convective vertical Couette plates embedded in a porous medium has been studied. To fill the gap in our present study we consider this as our subject.
In this study, the effect of magnetic field on the flow of fluid between two vertical parallel Couette plates will be considered and studied. The fluid considered here has the properties viz., viscous, incompressible, electrically conducting, Newtonian, chemical reacting and thermal radiating. Free stream velocity of the fluid is assumed to be fluctuating. Furthermore, we assume temperature and concentration of the fluid are also fluctuating with time. Although, the effects of thermal radiation, chemical reaction parameter and permeability of porous medium are very important and significant, they have not been considered. We have been initiated to study the effects of thermal radiation, chemical reaction parameter and permeability of porous medium [22] .
Permeability in fluid mechanics is commonly symbolized by and is a measure to allow fluids to pass through a porous medium. The concept of permeability is important in determining the flow characteristics of hydrocarbons in oil and gas reservoirs and of ground water flow. Permeability also varies with stress and temperature but does not depend on the fluid. In fluid Mechanics fluid flow through a porous medium is the manner in which fluids behave when flowing through a porous medium: for example, sponge or sand used to filter water or another porous material.
The main objective of this paper is to study the effect of MHD on free convection oscillatory Couette flow immersed in a porous medium when the temperature and concentration oscillates with time, in presence of the thermal radiation, chemical reaction and permeability of porous medium.
II. Mathematical Formulation and Analysis of the Model
Consider two dimensional free convection Couette flows of unsteady, viscous, incompressible, electrical conducting, Newtonian, chemical reacting and radiating fluid bounded by two infinite vertical plates separated by a distance immersed in a porous medium. The pictorial representation of the model and coordinate system are shown in Figure 1 . The axis is taken along the plate in vertical or upward direction that is opposite to the direction of gravity. The axis is taken normal to the vertical plate. The vertical moving plate is located at = 0 along axis where the temperature is given by and the concentration is also given by .The other stationary plate is located at = where the temperature is denoted by and the concentration is denoted by . Naturally, it may be observed that temperature and time are directly proportional i.e. an increase in temperature results in an increase in time in the presence of thermal radiation as well as pure convection of the whole fluid flow. The temperature changes cause density variation which leads to buoyancy forces acting on fluid elements. Initially at time = 0 , the plate and the fluid are at the same temperature in stationary position and with concentration level at all points. At time > 0, the plate temperature and concentration are raised and respectively and are maintained at a constant value. This result is due to porous medium i.e., porous medium is used to insulate a heated body by maintaining its temperature. As time changes temperature changes this leads to buoyancy force acting in fluid flow so the plate = 0 starts moving in its own plane along positive direction with velocity . And for all the later time > 0 the plate continues to be in motion. But due to viscosity of the fluid and acceleration due to gravity the motion will decrease and consequently it returns after some time .
We now set the boundary conditions for velocity, temperature and concentration of the fluid in the model. At the initial time = 0 the conditions are set to be = 0, = 0, = , = (1) Similarly, at any latter time > 0 the conditions are = , = , = = 0 → 1, = , = → 1
The moving plate is being heated by supplying of heat so as to maintain its temperature constant, while the stationary plate = is maintained at the constant temperature . It is assumed that the radiation heat flux assumed to be present in the form of unidirectional flux in direction.We assume some list of models which helps us to derive the governing equations viz. the fluid properties such as temperature, viscosity, pressure, specific volume, specific gravity are constant, the influence is transversal between the vertical plates, the induced magnetic field of the fluid is negligible and hence the magnetic Reynolds number is a very small constant, the external electric field is supposed to be zero and the electric field due to polarization of charges is negligible. Viscosity is also considered with the constant permeability of porous medium. We assume that there exist a homogeneous chemical reaction of first order with constant rate between diffusing concentration or species and the fluid in the moving plate. A reaction is said to be a first order if the rate of reaction is directly proportional to concentration. Let us consider that the fluid being gray in color has radiation absorbing nature, emits radiation, and is a non-scattering medium. Roseland approximation is used to describe the radiative heat flux in the energy equation. 
In (4), the vector cross product represents the Lorentz force. This term is a body force corresponding to magneto hydrodynamic fluid flow. The total magnetic field is represented by . The density of the current is represented by and denotes the permeability of porous medium. Also, the expression for Lorentz force reduces and takes the form as = − 
The energy equation of the model can be expressed as = 
The equations (6) - (8) govern the present model described in Figure 1 . Here in (6) - (8) we have used some parameters which can be assigned physical interpretations as follows:
is thermal diffusivity; is density of the fluid; is the acceleration due to gravity; is the thermal expansion coefficient; the concentration expansion coefficient; is the temperature of the fluid in the boundary layer; is the is the permeability of porous medium. The term 1 is the thermal radiation effect; and − is the generative chemical reaction. The physical interpretation of the minus sign in (6) shows that the fluid flows in the direction from higher to lower potential. In (7), the minus sign of the radiative heat flux term 1 indicates the emission of energy away from the objects that is heat is lost. Furthermore, in the energy equation (7), > 0 shows heat generation and < 0 indicates heat absorption i.e., thermal energy diffuses more rapidly through substances with high thermal diffusivity and it diffuses slowly through those with low thermal diffusivity .
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In (8), the minus sign indicates that the mass diffusion represents 'Generative chemical reaction'. Here chemical reaction is an exothermic reaction and in that case heat is generated. However, the chemical reaction is said to be generative or exothermic if the chemical reaction parameter is negative i.e.
< 0 .If > 0 the chemical reaction is said to be destructive or endothermic chemical reaction
The boundary conditions for the model (6) - (8), can be chosen based on the Figure 1 , as = 0, = 0 (1 + )
Using the Roseland approximation for radiative heat transfer and the Roseland approximation for diffusion and also following the other scholarly works [21] , the expression for radiative heat flux can be given as = 
Here in (13), the parameters and represent the Stefan Boltzmann constant and the Roseland mean absorption coefficient respectively.
We now assume that the temperature differences within the fluid flow are sufficiently small so that (13) and (14) in (7), we obtain 
Here in (13) , the term 0 ( − ) denotes heat absorption of the fluid.
III. Non Dimensionalization of the Model
In order to solve the governing equations (6) - (8) 
The corresponding boundary conditions (9) - (12) 
IV. Analytical Solution of the problem
Here we now obtain analytical solution to the non-dimensional form of the present model (16) - (20) . For that purpose let us assume that the amplitudes of the free stream velocity, temperature and concentration (21) - (24) into (16) - (20), and equating harmonic and non-harmonic terms and neglecting higher orders of we obtain the following system of equations: 
Simulation Study to Measure Parametrical Effect on the Characteristics of MHD Fluid
, 1 = 
V. Simulation study
Here we consider an unsteady magneto hydrodynamics free convective fluid flow bounded between two infinite vertical Couette plates embedded in a porous medium. The effects of different parameters such as permeability of porous medium, thermal Grashof number, frequency parameter, radiation parameter, chemical reaction parameter and Schmidt number on velocity, temperature ,concentration and skin friction of the model have been studied using simulation. In Figure 2 , we have presented the simulated results of the influence of permeability parameter on velocity. We draw the graph the distance between the plates against velocity holding other parameters constant. From the figure we observed that the maximum velocity is attained near the moving plate and then it decreases as it goes to the stationary plate. Furthermore, we observed that the velocity decreases with increasing values of permeability of porous medium. Physically, this is true because that the permeability of porous medium has a retarding property or resistance on the fluid flow. This result is due to heating of the stationary plate but the reverse effect is noticed in case of cooling of the moving plate.
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Figure 3 Velocity profile of the model for different values of thermal Grashof number
In Figure 3 , the influence of thermal Grashof number on velocity has been studied by simulation. We draw the graph the distance between the plates against velocity holding other parameters constant and we have observed u is maximum in the moving plate then it decreases as it goes to the stationary plate. Although from reality we know that as thermal Grashof number increases the velocity of fluid flow increases. However, from simulation results we have observed the reverse effect that is as thermal Grashof number increases the velocity decreases. This is due to heating of the stationary plate and the presence of porous medium which results in increasing the resistance of the fluid flow. And hence decreases the fluid flow of the velocity. Figure 4 , the influence of frequency parameter on velocity has been investigated by simulation. We draw the graph the distance between the plates against velocity 1 holding other parameters constant and we have seen 1 is maximum in the moving plate and it decreases near the stationary plate. From the simulation results we have observed for small values of frequency parameter there is a little bit decrease of velocity as the distance between the plates increase but for larger values of frequency parameter the velocity decreases as the distance between the plates increase. In general, we have observed from the simulation results that as the frequency parameter increases the velocity decreases. along vertical axis The result shows that for a fixed value of chemical reaction parameter , the value of fluid concentration denoted by starts from a maximum constant value at the moving plate, and as increases the concentration decreases and reaches zero constant value at the stationary plate. Nevertheless, the measure of fluid concentration at the moving plate is always at a higher value than that at the stationary plate.
As the concentration of fluid at the moving plate is higher than that at the stationary plate, the concentration is expected to move from moving plate towards stationary plate. Fluids diffuse from the locations of higher concentrations to that of lower concentrations. This fact has been supported in this simulation.
Also it can be observed from that simulation: (i) the value of concentration of fluid does not change with the change in at the moving plate, (ii) the value of concentration of fluid, occurring between the two plates, decreases with the increase of i.e. the value of concentration of fluid is inversely proportional to that of , and (iii) the value of concentration of fluid goes to zero at the stationary plate irrespective of the value of . www.iosrjournals.orgmoving plate to stationary plate denoted by along the horizontal axis while taking the value of temperature denoted by along vertical axis.
The result shows that for a fixed value of thermal radiation parameter , the temperature starts from a constant value at the moving plate. Also as increases the temperature decreases till it reaches a minimum value. However, thereafter the temperature increases with the increase of and ultimately the temperature reaches a constant value. Nevertheless, the measure of temperature at the moving plate is always at a higher value than that at the stationary plate.
As the temperature of the moving plate is higher than that of the stationary plate, the temperature is expected to transfer from moving plate towards stationary plate. This fact has been supported in this simulation.
Also it can be observed from that simulation: (i) the value of temperature does not change with the change in at the moving plate, (ii) the minimum value of temperature, occurs between the two plates, decreases with the increase of i.e. minimum value of temperature is inversely proportional to that of , and (iii) the value of temperature increases with the increase of at the stationary plate i.e. the value of temperature is directly proportional to that of . starts from a maximum constant value at the moving plate, and as increases the concentration decreases and reaches zero constant value at the stationary plate. Nevertheless, the measure of fluid concentration at the moving plate is always at a higher value than that at the stationary plate.
Also it can be observed from that simulation: (i) the value of concentration of fluid does not change with the change in at the moving plate, (ii) the value of concentration of fluid, occurring between the two plates, decreases with the increase of i.e. the value of concentration of fluid is inversely proportional to that of , and (iii) the value of concentration of fluid goes to zero at the stationary plate irrespective of the value of .
In general, the concentration decreases with an increase in . Physically, this is true since the increase in implies decrease of molecular diffusivity and hence decreases in concentration boundary layer. Figure 8 , the influence of Modified Grashof number on the concentration of the fluid has been studied by simulation. Naturally, the number and the concentration are inversely proportional to each other i.e.as increases the velocity of the fluid increases and hence the concentration decreases. The same fact has been even supported by the present simulation study.
We will now study the effects of thermal Grashof and Modified Grashof number on skin friction which is given by
Using the non-dimensional quantity = In Figure 9 , the influence of skin friction profile of the model for different values of thermal Grashof number and modified Grashof number have been discussed. The graph of the skin friction value is plotted by taking the distance from moving plate to stationary plate denoted by along the horizontal axis while taking the value of skin friction denoted by along the vertical axis. From the simulation study we have observed that increasing in both thermal Grashof number and modified Grashof number results in decreasing the skin friction. This is due to the presence of permeability of porous medium which has a resistive effect on velocity results in decreasing the velocity of the fluid flow.
VI. Conclusion
In this paper the influence of thermal radiation and chemical reaction parameter on unsteady Magneto hydrodynamic free convective fluid flow bounded between two infinite vertical Couette plates embedded in a porous medium has been considered.
The configuration of the fluid flow is affected by the vertical motion of the hot plate. Although, the vertical motion of the hot plate is due to the radiation parameter, buoyancy force and shear induced force of the hot plate which helps to move vertical motion in a uniform manner. It is observed the flow pattern of the fluid is affected by radiation parameter, porous medium and induced force. Regular perturbation technique is applied to convert the governing non-linear partial differential equations into a system of ordinary differential equations which can be solved analytically.
In addition, the effects of various parameters viz. permeability of porous medium, thermal Grashof number, frequency parameter, radiation parameter, chemical reaction parameter and Schmidt number on velocity, temperature and concentration has been discussed.
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